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DESCRIPTION 


The STP2230SOP crossbar switch Ш acts as the bridge among three UltraSPARC UPA devices. One of 
the buses is dedicated to interfacing to system memory, while the other two are general-purpose 
buses. These buses are used for interfacing memory, a processor bus, апа an I/O bus. In this partic- 
ular configuration, eighteen XB1s are required per system implementation. 


FEATURES 


Three-port crossbar 
- 16-bit data 

- 8-bit processor 

- 4-bit data ports 


Decoupled memory port; loading and unloading of memory data can take place in parallel with other operations 
Burst transfers operate on four bytes of data per slice 


- Power-up safe buses; all buses power up tristated so there will be no bus contention with other parts which may 
be on the buses 


Implemented in 0.8-micron BICMOS and housed in a 48-pin TSSOP package (also called DGG or “shrink-wide 
bus”) 


1. The STP2230SOP crossbar switch is also referred to as BMX. 
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BLOCK, LOGIC, AND TYPICAL APPLICATION DIAGRAMS 





















Chip Boundary 
IMR. DATA[3:0] 
A BUS[15:0] Memory IMW DATA[3:0] О 
Data 3 Data C_BUSJ3:0] 
MRB_CTRL PW DATA[7:0] 
nterface Interface 
MWBSCTRE Block Block 
РІВ DATA[7:0) 
> X МЕ — (701 
> X MIO Processor 
L> X МРЕ Data B BUS[7:0] 
X MPO Interface 
M = PMR DATA[7:0] Block 
BMX_CMD[3:0] ш> X PM 
= с 9 j> хм 
9 
о |> X РІВ 
SYS_CLK g X PIS 
EL. X IPB 
О 
O > X_IPS 
I— X IDLE 
p X RESET Note: In previous documentation, the A BUS, B BUS, and C BUS were 
I X TEST referred to as M BUS, P. BUS, and | BUS respectively. 











Figure 1. STP2230SOP Block Diagram 


STP2230SOP 
Memory Data Bus A[15:0] I/O Data Bus 
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MWB CTRL 
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CLK- 





Figure 2. STP2230SOP Logic Diagram 
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Processor Data Bus, B[143:0] STP2230S0P 
Crossbar Switch Memory Data Bus, A[288:0] 
Array (18) 
(XB1) 





ИО Data Bus 
C[71:0] 
STP2220SOP 
UPA-to-SBus 
Interface 
(U2S) 











A[35:0] Controls 144 





MEMADDR[12:0] 











STP2200SOP 
Cmd/Ctrl Uniprocessor 
System Controller 


А[35:0] (USC) 











UltraSPARC 








Memory SIMMs 








Figure 3. STP2230SOP Typical Application Diagram 
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SIGNAL DESCRIPTIONS 








Signal О No. Pins Description ЏЕ Type 
A[15:0] VO 16 Bidirectional data from memory bus. LV TTL, 
5-volt tolerant 
B[7:0] VO 8 Processor port, bidirectional, registered LV TTL 
C[3:0] VO 4 Input/output port, bidirectional, registered LV TTL 
MRB CTRL | 1 Memory read buffer control LV TTL 
MWB_CTRL | 1 Memory write buffer control LV TTL 
CLK+, CLK- | 2 Differential clock signals 3.3-V PECL 
ВМХ CMD[3:0] І 4 Command input signals LV TTL 
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ELECTRICAL SPECIFICATIONS 


Absolute Maximum Ratings 1! 























Symbol Parameter aa Units 
Мрр ОС supply voltage V 
Voc DC supply voltage V 
VIN Input voltage range V 
Ум A Bus | Input voltage range (А bus) V 
lin DC input current -18 тА 
lout DC output current - 50 50 mA 
Тет Storage temperature - 65 150 °C 
Рак Clock frequency MHz 


1. Operation of the device at values in excess of those listed above will result in degradation or destruction of the device. All voltages 
are defined with respect to ground. Functional operation of the device at these or any other conditions beyond those indicated under 
“recommended operating conditions” is not implied. Exposure to absolute-maximum-rated conditions for extended periods may 
affect device reliability. 


Recommended Operating Conditions 


DC supply voltage 





DC supply voltage 











Capacitance 
Symbol Parameter Conditions 
Cin Input capacitance Any input 
Cout Output capacitance Any output 
Cio Input/Output capacitance 
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DC Characteristics 





























Symbol Parameter Conditions Min Typ Max Units 
ма [мшетш — | TS-e | _| ов Ру 
Мін Voltage input high 2.0 = V 
Мі PECL clock voltage input low 1.6 V 
Vin PECL clock voltage input high 2.4 V 
VDIFF Input differential voltage (PECL inputs) 0.8 V 
VoL Voltage output low lo, = 8 mA - 0.2 0.5 V 
Vou Voltage output high Іон = -8 mA 2.4 - V 
loc VCC input current 1 35 mA 
IDD VDD input current 35 mA 


AC Characteristics 























-83 -100 
Symbol Parameter Min | Typ | Max | Min | Typ | Max | Unit 
tco,uPA Clock to output for processor and I/O ports (1  |5| | | 54 | ns 
tvo,UPA Clock to output for processor and I/O ports 0.5 | | ffol | ns 
їсом Clock to output for memory port (ЕНЕ ES 6 ns 
Мом Clock to output valid for memory port TBD TBD ns 
tsp Input setup time for processor and I/O ports 2.0 ns 
tsm Input setup time for memory port 4.0 | fæl | ns 
ЇНРІ Input hold time for processor and ИО ports 0.5 | — | fol | ns 
tum Input hold time for memory port 2.0 2.0 ns 
ЇСУСІЕ Clock cycle time 12 —}— 32 ns 
twe Clock minimum low width 5.4 |__ | ns 
twa Clock minimum high width sa| | ЕССІЗ БЕН ns 


1. Note: Їсо is specified with a 50 pF loading. This timing improves with a 3.1 nS with a 25 pF loading. 


AC Characteristics - Clock Signal 


ow T o 
ты| ____ Peer i s [er ыт [ir m 
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Symbol Parameter Min Max | Unit 
tcvcLE Clock cycle time 12 ns 
tw Clock minimum low width 5.4 ns 
їуун Clock minimum high width 5.4 ns 
te Clock rise/fall time 250 600 ps 
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реє tcycle ———= інв 
[*— мн tw >| I— aov 
CLK+ 
банана 0.0V 
tE(FALL) 
lat 
—À 22213101 
CLK- ЕК кә 
0.0V 
tsu | tH 











tvo tco 
Output 1.5V 


Figure 4. Signal Timing Definition 
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TIMING DIAGRAMS 


CLK 
MRB_CTRL 
BMX_CMD 
А[15:0] 


C[3:0] 


CLK 
MRB_CTRL 
BMX_CMD 
А[15:0] 


C[3:0] 


CLK 

MRB CTRL 
BMX CMD 
A[15:0] 


B[7:0] 


CLK 

MRB CTRL 
BMX CMD 
A[15:0] 


B[7:0] 


July 1997 


au me RE КОЕ КОИ жаа ааа Й OEE за 
ur ENE a т ан аннан, 








< 903) ХХХХХХХХХХХХХХХХХХ вит > 














00 D1 D2 D3 D4 D5 06 7 > 
Figure 5. Basic Memory Read to I/O Ports 
0 1 2 3 4 5 6 7 8 9 10 11 
Аке ЖА КОИ о си ONE OPE OTL REST 








< 00:3) К000000000000000000000000000С вит > 


ро 








= 


D1 D2 D3 D4 D5 06 07 








Figure 6. Memory Read to I/O Port Controlled by МАВ СТВІ 
0 1 2 3 4 5 6 7 8 9 10 11 
у ЖИ NT жаа ае де NEO УА УА УМ УСА 
А fo 




















D[0:3] D[4:7] 
00, D1 D2,D3 У 04,05 У 06,07 








Figure 7. Basic Memory Read to Processor 


0 1 2 3 4 5 6 7 8 9 10 11 


RT NAPE ч 0а Ша IN чо 
FA СА 


00,01 














——— D2, D3 D4, D5 X 06,07 





Figure 8. Memory Read to Processor Controlled by MRB_CTRL 
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ay N/N NV VYN VIAN КИ ЖИ AV AAV N 
мою ХмХ ХО X. X. X. хх ХО ХО ХО ХО ВС 























B[7:0] 00,01 D2, D3 D4, D5 D6, D7 
MWB_CTRL 
Ansa 003 





Figure 9. Basic Memory Write From Processor 


0 1 2 3 4 By 6 7 8 9 10 11 


И NS ANY ANY ае Ату VY ANYI NY ED AAV N 
моо ХМХ X X ХК ХО ХО ХО ХО XX 

сва — о X bi X D X 0 X D& у D$ X D6 у у ——— — 
MWB CTRL # | ZA 

АП I ——À—————————— шз | ХЫМО- 


Figure 10. Basic Memory Write From I/O Ports 



































b IDE GP DOLCE Из. ДНА уе ep УК дау ee 
BMX CMD PIS 

B[7:0] 

свој 6 09 Хо > 


Figure 11. Single Transfer From Processor to I/O Port 

















0 1 2 3 4 5 6 7 8 9 10 п 
NN Nf ЧИ, VI а 00 а Р В 
BMX_CMD PIB 
B[7:0] DO,D1 У D2,D3 У D4, D5 Y 06,07 
свој ро D1 D2 03 04 05 06 07 








Figure 12. Block Transfer From Processor to I/O Port 
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0 1 2 3 4 5 6 7 8 9 10 11 
Si ЖЕ ou ЖЕНЫ жаз жоқ DS АСЕ де БЫА ДЫЗ EEE қ ЈЕ 
BMX CMD IPS 
овој 
вро 
Figure 13. Single Transfer From I/O to Processor 
0 1 2 3 4 5 6 2 8 9 10 11 
о TES ууу Ue EIEN ГА у у\ TN 
ВМХ_СМО ІРВ 
свої — о X p X be Хр X р X DS X 56 X 07 5————— 
B[7:0] DO, D1 D2, D3 D4, 05 D6, D7 








Figure 14. Block Transfer From I/O to Processor 


0 1 2 3 4 5 6 7 8 9 10 п 
CK I/ \ VN VN VN VN INS EK ГМ ИПА МАО ИПА IN 
CMD TEST X XXXXX TEST Х XXXXX_TEST ХХ тет X XXXX X IDLE X IDLE X IDLE X IDLE 























P_BUS{7:0] DO, D1 D2, D3 D4, D5 D6, D7 
1 BUS[3:0] Do D2 D4 ООО 
М BUS[15:0] DO, 1,0, 1 D2323 XD4545  XXXXXXXXXXXXXKXK> 





Figure 15. X TEST Basic Timing 


0 1 2 3 4 5 6 7 8 9 10 11 


БА ЛИ Р Й ы ой о д 
омо TEST X XXX TEST QOO TEST QOO TEST XO се Хосе OLE Ховіє 


























P. BUS(7:0] DO, D1 D2, D3 D4, 05 06,07 
| BUS[3:0] DI D3 D5 АХХХХХХХАХХХАХХАХ» 
M_BUS[15:0] DO, 1, 0, 1 D2, 3, 2,3 54,54 XXXXXXXXXXXXXKXK> 


Figure 16. X_TEST2 Basic Timing 
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0 1 2 3 4 5 6 7 8 9 10 11 
Ск / N МАО МА VN МА МИ М ГА FN МАО ИПА IN 
BMX CMD RESET X IDLE IDLE IDLE IDLE IDLE IDLE IDLE IDLE IDLE IDLE IDLE 





ва Боро ———— 
ова NNDO $$ $9 
аво XXX S — ——— ——— —— —— — 


Figure 17. RESET Basic Timing 
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PACKAGE INFORMATION 


48-Pin SOP Pin Assignments 
Pin ого ато ирина Signal Мате Ріп Signal Мате Ріп Signal Мате Ріп Signal Мате 


ВМХ CMDO M 17 [А10 25 |MWB CTRL 33 [Ct 41 |B3 
11 |А5 19 [АЛ 27 |c3 35 |co 43 |в 
em А12 28 |GND 36 |B7 44 [BI 


1 
2 

3 

4 

5 [A 13 [A7 21 [ano 29 |СЇК- 37 |B6 45 |GND 

e |А2 22 |А13 зо |CLK« 38 [85 46 |BO 

7 15 [GND 23 |А14 31 |Мрр 39 [омо 47 |ВМХ CMD2 
8 


Аз [emo |“ [as 32 |с2 40 |B4 48 |ВМХ СМОЗ 



































Тор View 









ВМХ_СМОО 
BMX_CMD1 


48 |у BMX_CMD3 
ат |у BMX CMD2 


A10 
VCC 
A11 
A12 
GND 


1 
2 
Ao o3 46 [1 BO 
GND [14 45 [] GND 
A1[]5 44 [1B1 
А2 Г| 6 43 [J B2 
мес 07 42 [] VDD 
A3[]8 41[]1B3 
A4[]9 40 [I B4 
GND [ 10 39 |] GND 
А5 Д 11 38 П BS 
A6 Д 12 37 [|] B6 
A7[]13 36 [1B7 
A8[] 14 35[] CO 
GND [] 15 зар GND 
A9 Д 16 зна 
17 
18 
19 


то nm 
20 
m г 
со 
LI LI 
99 
б 

! 





A13 П 22 27 [1C3 
А14 П| 23 25 П МАВ СТВІ 
А15 Ц 24 25 П МИВ СТВІ 
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48-Pin SOP Package Dimensions 


пр eee 


040 0,08 (4) 





0,15 МОМ 


1 















Gage Plane 


















Seating Plane 
1,20 M AX 0,10 MIN З 





Note: 


1. All linear dimensions are in millimeters. 
2. This drawing is subject to change without notice. 
3. Body dimensions include mold flash or protrusion. 
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ORDERING INFORMATION 


Part Number Speed Description 
STP2230SOP 83 MHz Crossbar switch for the UPA bus 
STP2230SOP-100 100 MHz | Crossbar switch for the UPA bus 





Documnet Part Number: 802-7955-02 
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